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(54) Communication apparatus 

(57) An object of the invention is to provide a com- 
munication apparatus capable of communicating by 
transmitting and receiving a protocol signal in accord- 
ance with a predetermined protocol, when receiving a 
DIS without receiving an ANSam signal, or not receiving 
a CM signal within a predetermined period after trans- 
mission ot the ANSam signal. With a line connection es- 
tablished, when a calling station receives a DIS without 
receiving the ANSam signal, the calling station sends a 
DCS signal or an NSS and then executes the protocol 



according to Recommendation T.30. Further, with a line 
connection established, when a called station does not 
receive the CM signal within a predetermined time tl af- 
ter transmission of the ANSam signal, the called station 
sends the DIS with bit number 6 reset, and executes the 
protocol according to Recommendations T.30 in re- 
sponse to the DCS signal or NSS sent from the desti- 
nation communication apparatus. Furthermore, the pro- 
tocol according to Recommendations V.8 and V.34 are 
executed in response to the CM signal or a CI signal in 
placed of the DCS signal or the NSS. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a communication 
apparatus like a facsimile machine : which implements 
communication according to the protocols that are de- 
fined by Recommendations T.30, V.8 and V.34 of the 
ITU-T (International Telecommunication Union for Tele- 
communications). 

2. Description of the Related Art 

Recommendation T.30 ot the ITU-T defines a pro- 
tocol for transmitting text via facsimile over a public 
switched telephone network (PSTN), Recommendation 
V.8 specifies a session start protocol for data transmis- 
sion over the PSTN, and Recommendation V.34 defines 
the specifications of a modem which operates at a data 
signal rate of up to 33600 bps that is used in the PSTN 
and a 2-wire, point-to-point telephone-type private line. 

Fig. 10 is a diagram showing a sequence of a pro- 
tocol signal in a communication apparatus according to 
prior art, which communicates with a destination com- 
munication apparatus according to the protocols of Rec- 
ommendations T.30, V.8 and V.34 of the ITU-T After a 
line connection between a calling station and a called 
station is established, a digital identification signal (DIS) 
with bit number 6 set, i.e., bit number 6 = 1, is sent from 
the called station, and the calling station which receives 
the DIS without receiving a modulated answer tone sig- 
nal (ANSam signal) sends a calling indication signal (CI 
signal). Accordingly, communication protocols accord- 
ing to Recommendations V.8 and V.34 are executed. 

The communication protocols according to Recom- 
mendations V.8 and V.34 will be discussed. First, the 
called station sends an ANSam signal. Upon reception 
of the ANSam signal, the calling station sends a calling 
menu signal (CM signal). In response to the CM signal 
received during transmission of the ANSam signal, the 
called station sends a common menu signal (JM signal). 
A modulation mode between the calling station and the 
called station is determined by exchanging the CM sig- 
nal and the JM signal. Upon reception of the JM signal, 
the calling station sends a CJ (CM end) signal, and then 
carries out the communication protocols according to 
Recommendations V.8 and V.34. Upon reception of the 
C J signal, the called station stops sending the JM signal, 
after which the called station carries out the protocols 
according to Recommendations V.8 and V.34. 

For example, Japanese Unexamined Patent Publi- 
cation JP-A 8-214136 (ig96) discloses a technique of 
effectively using the functions provided by the V.8 pro- 
tocol. Specifically, when a calling station cannot receive 
the JM signal from a called station while transmitting the 
CM signal, the calling station switches the communica- 



tion system to a half duplex communication system to 
receive the JM signal after completing the transmission 
of the CM signal. When a called station cannot receive 
the CM signal and CJ signal while transmitting the JM 
5 signal, the called station switches the communication 
system to the half duplex communication system to re- 
ceive the CJ signal after completing the transmission of 
the JM signal. 

Japanese Unexamined Patent Publication JP-A 
8-298579 (1996) discloses such a technique that when 
communication has started in the full duplex communi- 
cation, a called station, in order to allow a calling station 
to communicate, even if the calling station does not have 
afull duplex communication function, sends a DIS in the 
case where the called station does not detect a CM sig- 
nal after sending an ANSam signal, and the calling sta- 
tion sends a DCS signal in response to the DIS. 

In the above case where the calling station receives 
the DIS with bit number 6 set without receiving the 
ANSam signal and sends the CI signal to execute the 
communication protocols according to Recommenda- 
tions V.8 and V.34, a communication error occurs when 
the calling station does not receive the ANSam signal 
sent from the called station that has received the CI sig- 
nal, as shown in Fig. 11. This disables transmission and 
reception of information which should be communicat- 
ed. In the case where the calling station receives the 
ANSam signal from the called station when the calling 
station has sent the CI signal for a predetermined 
number of times, as shown in Fig. 12, the time required 
for exchanging a protocol signal becomes longer, result- 
ing in a higher communication cost. 

Further, according to the prior art communication 
apparatus, when a called station which has sent the 
ANSam signal does not receive the CM signal from a 
calling station within a predetermined period after trans- 
mission of the ANSam signal, the called station sends 
the DIS with bit number 6 set, as shown in Figs. 11 and 
12. Upon reception of the DIS, the calling station ac- 
knowledges that bit number 6 is set, and sends the CI 
signal and then the CM signal. In this manner, the com- 
munication protocols according to Recommendations V. 
8 and V.34 are implemented. 

When the called station which has sent the DIS can 
not receive the-CI signal and the CM signal, however, 
the called station should send the DIS repeatedly. This 
elongates the communication time, resulting in a higher 
communication cost, or may result in a communication 
error when the protocol of phase 1 (network interaction) 
cannot end within a predetermined period. Further, the 
protocol of phase 2 (probing) or the protocol of phase 3 
(training with a primary channel equalizer) may not be 
able to end properly, requiring that the phase be retried 
repeatedly. This elongates the communication time, or 
may result in a communication error when the phase 2 
or the phase 3 can not end within a predetermined pe- 
riod. 
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SUMMARY OF THE INVENTION 

It is hence an object of the present invention to pro- 
vide a communication apparatus allowing transmission 
and reception of signals according to a predetermined 
protocol to enable communication with a destination 
communication apparatus in a short period of time when 
a calling station receives a DIS without receiving an 
ANSam signal or when a called station does not receive 
a CM signal from the destination communication appa- 
ratus within a predetermined period after sending the 
ANSam signal. 

In one aspect of the invention, a communication ap- 
paratus capable of communicating with a destination 
communication apparatus according to protocols of 

Recommendations T.30, V.8 and V.34 of the ITU-T 
comprises: 

transmitting/receiving means for transmitting and 
receiving a communication signal; 
signal detecting means for detecting whether a DIS 
, is received from the destination communication ap- 
paratus after a line connection thereto is estab- 
lished with the destination communication appara- 
tus serving as a calling station; and 
control means for, when reception of the DIS is de- 
tected by the signal detecting means, allowing a 
digital command signal (DCS) or a nonstandard fa- 
cilities set-up signal (NSS) to be sent regardless of 
whether bit number 6 indicative of presence or ab- 
sence of an capability of the Recommendation V8 
is 0 or 1 , and then a protocol signal according to 
Recommendation T.30 to be sent. 

According to the invention, when the communica- 
tion apparatus of the invention which serves as a calling 
station receives the DIS without receiving the ANSam 
signal altera line connection has been established to a 
destination communication apparatus serving as a 
called station, this communication apparatus does not 
send the CI signal but sends the DCS signal or NSS 
irrespective of the value of bit number 6 of the DIS, and 
then carries out the protocol according to Recommen- 
dation T.30. This prevents a communication error from 
occurring when the called statjon receives the CI signal 
and sends the ANSam signal, which is not received by 
the calling station. It is therefore possible to ensure 
transmission and receplion of information that should.be 
communicated. Further, it is possible to avoid such an 
event that the calling station sends the CI signal several 
times and receives the ANSam signal sent in response 
to each CI signal. This reduces the time needed to ex- 
change the protocol signal, thus suppressing an in- 
crease in communication cost. Furthermore, after a line 
connection is established, the communication appara- 
tus carries out protocols according to Recommenda- 
tions V.8 and V.34 upon reception of the ANSam signal 
to exchange the protocol signal in a short period of time, 



thus ensuring transmission and reception of information 
that should be communicated. 

In another aspect of the invention, a communication 
apparatus for communicating with a destination commu- 
s nication apparatus according to protocols of Recom- 
mendations T.30, V.8 and V.34 of the ITU-T comprises: 

transmitting/receiving means for transmitting and 
receiving a communication signal; 

10 signal detecting means for detecting whether a CM 
signal is received from the destination communica- 
tion apparatus after a line connection thereto is es- 
tablished with the communication apparatus serv- 
ing as a called station within a predetermined period 

15 after having sent an ANSam signal designating a 
full duplex transfer system; and 
control means for, when the signal detecting means 
detects that the CM signal is not received within the 
predetermined period, allowing a DIS with bit 

20 number 6 reset to be sent, and allowing a protocol 
signal according to Recommendation T.30 to be 
sent in response to a DCS or an NSS sent from the 
destination communication apparatus. 

25 According to the aspect of the invention, with a line 
connection established to a destination communication 
apparatus serving as a calling station, when the com- 
munication apparatus which serves as a called station 
does not receive the CM signal from the destination 

30 communication apparatus within a predetermined peri- 
od after transmission of the ANSam signal, the commu- 
nication apparatus sends the DIS with bit number 6 re- 
set. The destination communication apparatus, which 
has detected from the DIS that the communication ap- 

35 paratus as the called station has no Recommendation 
V8 capability, sends the DCS signal or NSS. In re- 
sponse to the DCS or NSS, the communication appara- 
tus as the called station performs the protocol according 
to Recommendation T.30. Accordingly, the called sta- 

40 tion does not send the DIS repeatedly, thus shortening 
the communication time to suppress an increase in com- 
munication cost. It is also possible to ensure transmis- 
sion and reception of information that should be com- 
municated, without causing a communication error. 

45 in still another aspect of the invention, the control 
means may allow the DIS with bit number 6 reset and 
then allow the protocol signal according to Recommen- 
dations V.8 and V.34 to be sent in response to a CM 
signal different from the DIS sent from the destination 

50 communication apparatus. 

According to the aspect of the invention, with a line 
connection established to a destination communication 
apparatus as a calling station, the communication ap- 
paratus as a called station sends the ANSam signal and 

55 the destination communication apparatus sends the CM 
signal upon reception of the ANSam signal, but when 
the communication apparatus of the called station can- 
not receive the CM signal, this communication appara- 
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Recommendations T.30, V.8 and V.34 of the ITU-T; 
Fig. 11 is a diagram depicting a sequence of a pro- 
tocol signal for explaining a shortcoming in the con- 
ventional communication apparatus; and 
s Fig. 1 2 is a diagram showing a sequence of a pro- 

tocol signal for explaining another shortcoming in 
the conventional communication apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED 
10 EMBODIMENTS 



tus sends the DIS with bit number 6 reset and imple- 
ments the protocols according to Recommendations V. 
8 and V.34 in response to the CM signal sent from the 
destination communication apparatus. This reduces the 
communication time to suppress an increase in commu- 
nication cost, and can ensure transmission and recep- 
tion of information that should be communicated, with- 
out causing a communication error. 

In yet another aspect of the invention, the control 
means may allow the DIS with bit number 6 reset and 
then allow the protocol signal according to Recommen- 
dations V.8 and V 34 to be sent in response to a CI signal 
different from the DIS sent from the destination commu- 
nication apparatus. 

According to the aspect of the invention, with a line - is 
connection established to a destination communication 
apparatus as a calling station, when the communication 
apparatus as a called station does not receive the CM 
signal from the destination communication apparatus 
within a predetermined period after transmission of the 
ANSam signal, the communication apparatus sends the 
DIS with bit number 6 reset and implements the proto- 
cols according to Recommendations V8 and V.34 in re- 
sponse to the CI signal sent from the destination com- 
munication apparatus. This reduces the communication 
time to suppress an increase in, communication cost, 
and can ensure transmission and reception of informa- 
tion that should be communicated, without causing a 
communication error. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other and further objects, features, and advantages 
of the invention will be more explicit from the following 
detailed description taken with reference to the draw- 
ings wherein: 

Fig. 1 is a block diagram illustrating the electric 
structure of a communication apparatus 1 accord- 
ing to one embodiment of the invention; 
Fig. 2 is a flowchart for explaining a first operation 
of the communication apparatus 1 ; 
Fig. 3 is a diagram showing a sequence of a proto- 
col signal in the first operation; 
Fig. 4 is a diagram depicting a DIS; 
Fig. 5 is a diagram showing the DIS; 
Fig. 6 is a flowchart for explaining a second opera- 
tion of the communication apparatus 1 ; 
Fig. 7 is a diagram showing a sequence of a proto- 
col signal in the second operation; 
Fig. 8 is a diagram illustrating a sequence of a pro- 
tocol signal in the second operation; 
Fig. 9 is a diagram showing a sequence of a proto- 
col signal in the second operation; 
Fig. 10 is a diagram depicting a sequence of a pro- 
tocol signal in a conventional communication appa- 
ratus which communicates with a destination com- 
munication apparatus according to the protocols of 



Now referring to the drawings, preferred embodi- 
ments of the invention are described below. 

Fig. 1 presents a block diagram showing the electric 
structure of a communication apparatus 1 according to 
one embodiment of the invention. This communication 
apparatus 1 is capable of communicating with a desti- 
nation communication apparatus according to the pro- 
tocols of Recommendations t.30, V.8 and V.34 of the 
ITU-T. A control circuit 2, which may be comprised of a 
CPU (Central Processing Unit), controls the operations 
of an NCU (Network Control Unit) 3, a modem 4, a signal 
detector 5, a timer 6, a read unit 7, a record unit 8, an 
operation unit 9 and a display unit 10, all connected to 
the control circuit 2, in accordance with a program which 
is stored in a ROM (Read Only Memory) 11 to control 
the operation of the entire apparatus. A RAM (Random 
Access Memory) 1 2 temporarily stores various kinds of 
information for operational control. The NCU 3 controls 
a connection to a line L, as well as sends a dial pulse 
corresponding to a destination apparatus and detects 
an incoming signal. Transmission data, modulated by 
the modem 4, is supplied to the NCU 3, and data re- 
ceived by the NCU 3 is given to the modem 4 to be de- 
modulated. 

The signal detector 5 detects various sorts of pro- 
tocol signals from received data supplied to the modem 
4 and gives the detection result to the control circuit 2. 
Based on the detection result from the signal detector 
5, the control circuit 2 determines whether the commu- 
nication apparatus 1 serving as a calling station has re- 
ceived a DIS from the destination communication appa- 
ratus serving as a called station without receiving an. 
ANSam signal which specifies a full duplex transfer sys- 
tem, after a line connection to the destination commu- 
nication apparatus has been established. Further, 
based on the detection result from the signal detector 5, 
the control circuit 2 determines whether the communi- 
cation apparatus 1 serving as a called station has re- 
ceived a CM signal from the destination communication 
apparatus serving as a calling station within a predeter- 
mined ANSam-signal transmission time tl after trans- 
mission of the ANSam signal after a line connection to 
thedestination communication apparatus has been es- 
tablished. The timer 6 has a first timer to measure the 
predetermined time tl, and a second timer to measure 
a predetermined time t2 after transmission of the DIS. 

The communication apparatus 1 according to this 
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embodiment has a facsimile communication function 
and the read unit 7 reads an image on an original. The 
record unit 8 prints and records received image data or 
image data, read by the read unit 7, on a predetermined 
recording sheet. The operation unit 9 has dial keys for s 
input a telephone number for specifying the destination 
communication apparatus, and a start key for initiating 
the operation of the facsimile communication. The dis- 
play unit 10 displays various kinds of information. 

Fig. 2 is a flowchart for explaining a first operation 10 
of the communication apparatus 1. Fig. 3 shows a se- 
quence of a protocol signal for the first operation. The 
following description will be given of the case where the 
communication apparatus 1 is a calling station. In step 
S1 , it is determined whether the ANSam signal from a *5 
called station has been received The How proceeds to 
step S2 when the ANSam signal has not been received 
yet, and proceeds to step S6 when the signal has been 
received. In step S2, it is determined whether the DIS 
as shown in Figs. 4 and 5 has been received. The flow 20 
goes to step S4 when the DIS has been received, and 
goes to step S3 to determined whether or not to continue 
the communication, when the signal has not been re- 
ceived yet. When the communication should continue, 
the flow returns to step S1, and when the communica- 25 
tion need not continue, the communication operation is 
terminated. In step S4, a DCS signal or an NSS is sent 
after which the flow moves to step S5. In step S5, the 
protocol according to Recommendation T.30 is execut- 
ed after which the communication operation will be ter- 
minated. In step S6, the protocol according to Recom- 
mendation V.8 is executed after which the flow proceeds 
to step S7 to implement the protocol according to Rec- 
ommendation V.34, followed by the termination of the 
communication operation. 

According to the first operation, as apparent from 
the above, with a line connection established to a des- 
tination communication apparatus, when the communi- 
cation apparatus 1 on the calling station side receives 
the DIS without receiving the ANSam signal, this com- 
munication apparatus 1 sends the DCS signal or NSS, 
and then executes the protocol according to Recom- 
mendation T.30. It is therefore possible to avoid a com- 
munication error which would otherwise occur when the 
destination communication apparatus on the called sta- 
tion side receives the CI signal and sends the ANSam 
signal, which is not received by the communication ap- 
paratus 1 of the calling station. It is therefore possible 
to ensure transmission and reception of information that 
should be communicated. Further, such an event that 
the calling station sends the CI signal several times and 
receives the ANSam signal sent in response to each CI 
signal, can be avoided. This shortens the time required 
to exchange the protocol signal, thus suppressing an in- 
crease in communication cost. 

Additionally, after the line connection to the desti- 
nation communication apparatus is established, the 
communication apparatus 1, upon reception of the 
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ANSam signal, implements the protocols according to 
Recommendations V.8 and V.34. That is, the communi- 
cation apparatus 1 sends the CM signal. In response to 
the CM signal received during transmission of the 
ANSam signal, the called station sends a JM signal. A 
modulation mode between the calling station and the 
called station is determined by exchanging the CM sig- 
nal and the JM signal. Upon reception of the JM signal, 
the calling station sends a CJ signal, and then carries 
out the communication protocols according to Recom- 
mendations V.8 and V.34. Upon reception of the CJ sig- 
nal, the called station stops sending the JM signal, and 
then carries out the communication protocols according 
to Recommendations V.8 and V34. It is thus possible to 
exchange the protocol signal in a short period of time to 
ensure transmission and reception of information that 
should be communicated. 

Fig. 6 is a flowchart for explaining a second opera- 
tion of the communication apparatus 1 . Figs. 7 to 9 show 
sequences of protocol signals for the second operation. 
In the following description, the communication appara- 
tus 1 will be explained as a called station. In step Sll, 
after a line connection to the destination communication 
apparatus has been established, transmission of the 
ANSam signal starts. In step S12, measuring the pre- 
determined transmission time tl for the ANSam signal 
starts using the first timer of the timer 6. The transmis- 
sion time tl is a predetermined time after transmission 
of the ANSam signal, which is specified by Recommen- 
dation V.8. 

In step S1 3, it is determined whether the CM signal 
from the calling station has been received. When the 
CM signal has been received, the flow proceeds to step 
S23 to execute the protocols according to Recommen- 
dations V.8 and V.34, after which the communication op- 
eration will be terminated. When the CM signal has not 
been received yet, on the other hand, the flow proceeds 
to step S14 and when the first timer times out thee, the 
flow goes to step St 5. The processes in steps S1 3 and 
SI 4 are repeated until time-out occurs. In step S1 5, the 
DIS with bit number 6 reset, i.e., bit number 6 = 0, is 
sent. In step S16, measuring the predetermined time t2 
starts using the second timer of the timer 6. The time t2 
is a predetermined time after transmission of the DIS, 
which is'specified by Recommendation T.30. 

In step S17, it is determined whether the CI signal 
from the calling station has been received. The flow re- 
turns to step S11 when the CI signal has been received, 
and proceeds to step S18 when the CI signal has not 
been received yet. In step S18, it is determined whether 
the CM signal from the calling station has been received. 
When the CM signal has been received, the flow pro- 
ceeds to step S23 to execute the protocols according to 
Recommendations V8 and V34 after which the com- 
munication operation will be terminated. When the CM 
signal has not been received yet, on the other hand, the 
flow proceeds to step S1 9. In step S1 9, it is determined 
whether the DCS signal or NSS from the calling station 
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has been received. When the DCS signal or NSS has 
been received, the flow moves to step S22 to execute 
the protocol according to Recommendation T 30 after 
which the communication operation will be terminated 
When the DCS signal or NSS has not been received yet 
on the other hand, the flow proceeds to step S20. When 
the second timer times out in step S20, the flow pro- 
ceeds to step S21 . The processes in steps S17 to S20 
are repeated until time-out occurs. 

In step S21 , it is determined whether or not to con- 
tinue the communication. The flow returns to step S15 
when the communication should continue, whereas the 
communication operation will be terminated when the 
communication need not continue. 

According to the second operation, therefore as- 
shown in Fig. 7, with a line connection established to a 
destination communication apparatus, when the com- 
munication apparatus 1 which serves as a called station 
does not receive the CM signal from the destination 
communication apparatus within the predetermined 
ANSam-signal transmission time t1 after transmission 
of the ANSarn signal, the communication apparatus 1 
sends the DIS with bit number 6 reset, and the commu- 
nication apparatus 1 implements the protocol according 
to Recommendation T.30 in response to the DCS signal 
or NSS sent from the destination communication appa- 
ratus, which has detected that the communication ap- 
paratus 1 has no Recommendation V8 capability. 

Further, as shown in Fig. 8, with a line connection 
established to a destination communication apparatus, 
when the destination communication apparatus sends 
the CM signal upon reception of the ANSam signal, but 
the communication apparatus 1 cannot receive the CM 
signal, the communication apparatus 1 sends the DIS 
with bit number 6 reset and executes the protocols ac- 
cording to Recommendations V.8 and V.34 in response 
to the CM signal sent from the destination communica- 
tion apparatus. In other words, the calling station, which 
has received the JM signal sent from the called station 
sends the C J signal and executes the protocols accord- 
ing to Recommendations V.8 and V34. The called sta- 
tion which has received the CJ signal stops sending the 
JM signal and executes the protocols according to Rec- 
ommendations V.8 and V.34. 

Further, as shown in Fig. 9, with a line connection 
established to a destination communication apparatus, 
when the communication apparatus 1 has not received 
the CM signal from the destination communication ap- 
paratus within the predetermined ANSam-signal trans- 
mission time tl after transmission of the ANSam signal, 
the communication apparatus 1 sends the DIS with bit 
number 6 reset and executes the protocols according to 
Recommendations V.8 and V.34 in response to the CI 
signal sent from the destination communication appara- 
tus. That is, the called station sends the ANSam signal 
and sends the JM signal in response to the CM signal 
which has been received during the transmission of the 
ANSam signal. The calling station, which has received 
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the JM signal, sends the CJ signal and executes the pro- 
tocols according to Recommendations V8 and V34. 
The called station which has received the CJ signal 
stops sending the JM signal and executes the protocols 
according to Recommendations V.8 and V34. 

Therefore, the communication apparatus 1 on the 
called station side does not send the DIS repeatedly, 
which shortens the communication time, thus suppress- 
ing an increase in communication cost. Further, a com- 
munication error can be avoided, thus ensuring trans- 
mission and reception of information that should be 
communicated. 

The invention may be embodied in other specific 
forms without departing from the spirit or essential char- 
acteristics thereof. The present embodiments are there- 
fore to be considered in all respects as illustrative and 
not restrictive, the scope of the invention being indicated 
by the appended claims rather than by the foregoing de- 
scription and all changes which come within the mean- 
ing and the range of equivalency of the claims are there- 
fore intended to be embraced therein. 
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A communication apparatus (1) capable of commu- 
nicating with a destination communication appara- 
tus according to protocols of Recommendations T. . 
30, V.8 and V.34 of the ITU-T comprising: 

transmitting/receiving means (3) for transmit- 
ting and receiving a communication signal; 
signal detecting means (5) for detecting wheth- 
er a digital identification signal (DIS) is received 
from the destination communication apparatus 
after a line connection thereto is established 
with the destination communication apparatus 
(1) serving as a calling station; and 
control means (2) for, when reception of the DIS 
is detected by the signal detecting means (5), 
allowing a digital command signal (DCS) or a 
nonstandard facilities set-up signal (NSS) to be 
sent regardless of whether bit number 6 indic- 
ative of presence or absence of an capability of 
the Recommendation V.8 is 0 or 1, and then a 
protocol signal according to Recommendation 
T.30 to be sent. 



2. A communication apparatus (1 ) capable of commu- 
nicating with a destination communication appara- 
tus according to protocols of Recommendations T 
30, V.8 and V.34 of the ITU-T comprising: 

transmitting/receiving means (3) for transmit- 
ting and receiving a communication signal; 
signal detecting means (5) for detecting wheth- 
er a calling menu signal (CM signal) is received 
from the destination communication apparatus 
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after a line connection thereto is established 
with the communication apparatus (1 ) serving 
as a called station within a predetermined pe- 
riod after having sent a modulated answer tone 
signal (ANSam signal) designating a full duplex . 5 
transfer system; and 

control means (2) for, when the signal detecting 
means (5) detects that the CM signal is not re- 
ceived within the predetermined period, allow- 
ing a digital identification signal (DIS) with bit 10 
number 6 reset to be sent, and allowing a pro- 
tocol signal according to Recommendation T. 
30 to be sent in response to a digital command 
signal (DCS) or a nonstandard facilities set-up 
signal (NSS) sent from the destination commu- is 
nication apparatus. 

The communication apparatus (1) of claim 2, 
wherein the control means (2) allows the DIS with 
bit number 6 reset and then allow the protocol signal 2° 
according to Recommendations V.8 and V.34 to be 
sent in response to a calling menu signal (CM sig- 
nal) different from the DIS sentlrom the destination 
communication apparatus. 

25 

The communication apparatus (1) of claim 2, 
wherein the control means (2) allows the DIS with 
bit number 6 reset and then allow the protocol signal 
according to Recommendations V.8 and V.34 to be 
sent in response to a calling indication signal (CI 30 
signal) different from the DIS sent from the destina- 
tion communication apparatus. 

A communication apparatus for operating accord- 
ing to a predetermined protocol comprising means 35 
for enabling communication when a digital identifi- 
cation signal is received but an answer tone signal 
is not received. 

A communication apparatus for operating accord- *o 
ing to a predetermined protocol comprising means 
for enabling communication when a calling menu 
signal is not received within a predetermined time. 

A method of establishing communication compris- 
ing: 

detecting whether a digital identification signal 
(DIS) is received from the destination commu- 
nication apparatus after a line connection s° 
thereto is established with the destination com- 
munication apparatus (1) serving as a calling 
station; and . . 

when reception of the DIS is detected by the 
signal detecting means (5), allowing a digital ss 
command signal (DCS) or a nonstandard facil- 
ities set-up signal (NSS) to be sent. 



8. A method of establishing communication with a 
destination communication apparatus comprising: 

detecting whether a calling menu signal (CM 
signal) is received from the destination commu- 
nication apparatus after a line connection 
thereto is established with the communication 
apparatus (1 ) serving as a called station within 
a predetermined period after having sent a 
modulated answer tone signal (ANSam signal) 
designating a full duplex transfer system; and 
when the signal detecting means (5) detects 
that the CM signal is not received within the pre- 
determined period, allowing a digital identifica- 
tion signal (DIS) to be sent, and allowing a pro- 
tocol signal according to Recommendation T. 
30 to be sent in response to a digital command 
signal (DCS) or a nonstandard facilities set-up 
signal (NSS) sent from the destination commu- 
nication apparatus. 
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(57) An object ol the invention is to provide a com- 
munication apparatus capable of communicating by 
transmitting and receiving a protocol signal in accord- 
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tablished, when a calling station receives a DIS without 
receiving the ANSam signal, the calling station sends a 
DCS signal or an NSS and then executes the protocol 



according to Recommendation T.30. Further, with a line 
connection established, when a called station does not 
receive the CM signal within a predetermined time tl af- 
ter transmission of the ANSam signal, the called station 
sends the DIS with bit number 6 reset, and executes the 
protocol according to Recommendations T.30 in re- 
sponse to the DCS signal or NSS sent from the desti- 
nation communication apparatus. Furthermore, the pro- 
tocol according to Recommendations V.8 and V.34 are 
executed in response to the CM signal or a CI signal in 
placed of the DCS signal or the NSS. 
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